The inhibition of cyclin B1 gene transcription in quiescent NIH3T3 cells is mediated by an E-box.
Cyclin Bl plays an important role in cell proliferation. Its expression is tightly regulated at the mRNA and protein levels during the cell cycle and is found to be deregulated in various malignancies. To enlighten the signalling pathways which lead to the cell cycle dependent expression of the cyclin B1 gene, we studied its transcriptional regulation in quiescent and proliferating NIH3T3 cells. We previously showed that the transcriptional activity of the cyclin B1 promoter decreases in quiescent cells. Here, we map a quiescence-responsive element of the human cyclin B1 promoter to an E-box sequence, CACGTG, which spans positions -124/-119. Nuclear proteins protect this sequence in a DNase I digestion assay and bind, in electromobility shift assays, an oligonucleotide spanning positions -133/-110. Max-specific antibodies block the DNA-binding activity of protein complexes to this probe. A mutation in the E-box core sequence abolishes the decrease in transcription that occurs during quiescence. Finally, we find that over-expression of Max protein in proliferating cells specifically inhibits cyclin B1 promoter activity through this E-box. Moreover, Max over-expression in proliferating NIH3T3 cells leads to down-regulation of the endogenous cyclin B1 protein. In conclusion, these data support a model whereby E-box-binding proteins mediate the decrease in the transcriptional activity of the cyclin B1 promoter observed in quiescent cells and suggest that Max contributes to this response.